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(54) CEMENT ADDITIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an additive 
capable of effectively decreasing air entrapment and 

having excellent fluidity holding property by containing a } 
copolymer obtained by copolymerizing 2 kinds of 
polyalkylene glycol ester monomers, a carboxylic acid 
monomer and other monomers copolymerizable therewith 
in a specific ratio. 

SOLUTION: The cement additive contains the copolymer 
obtained by copolymerizing 0.0-4 wt.% (expressed by % 
hereafter) polyalkylene glycol ester monomer expressed 
by formula I, 5-96.99% polyalkylene glycol ester monomer 
expressed by formula II, 94.99-3% carboxylic acid 
monomer expressed by formula III and 0-50% other 
monomer polymerizable therewith. As other monomer, 
one containing 0.01-30 wt.% hydrophobic monomer 
having <20 MPa1/2 solubility parameter to a monomer CH 2 = C m 

mixture is preferable. In the formula, each of R1, 4,7 | 
expresses H or methyl group, each of R20 and R50 CQOM 
expresses a 2-1 8C oxyalkylene, each of R3,6 is a 1-30C 

hydrocarbon, each of (m) and (n) expresses 2-300 and M expresses H, a 1-2-valent metal, NH4 
or an organic amine. 
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;/yy:3-;l,*y <y£) 7*yu-k tZtfffts 

(y*) 7*y u-k t^^f^^+^y^ 

U>yyn-;l^y (y*) r?Vl<-Y, 

(y£) 7£ y l>- k tf^Sr^ay+S' 30 
y^pt»^y ii-ju^y y^i/>^y p-ju} *y 
U*) 7^y u-k ^^r*^*^ {^yypf 
u>yy 3-;i^y ^^u>yy 3-wjxfp>y 

yn-;U} *y <y*) r^'JU-h, Stftis^f 

#y:/pfc>>yy:3-;i/*y (y$0 7*y u~k 
^1*?% s^ris ( * y p e u > ^ y n ~ ; u # y x =f u 

tf'J ^U>yyrj-;U^y (y£) 72'JU-k * 

£*r#y*^ (7i<y^u>yyn-;ii^yx^i/> 
yya-*} *y u*) 7*y u-k st?*?;* 40 

{^y^ntfi/>i/ya-;u^y^^u>^y3- 
*} *y <y$r) 7^y u-k {#y 
^P f u > ^ y ra - Jl/# y u > ^ y rj y x 

u>4/y^-;i/} *y Uio 7^y k ^>^p^ 

>h+^^y^Pt'U>^yr3-;l,^y (y*) j^y 
u-k t^P'Oh*^ {*y ^ntfu^yya-jb 
^yx^u>yyn-;i} (y*) 7*y u- k 
p^>h+t/7j<y^^u>4/y=i-;u^y (y*) 7^ 
yu-k ^^P^>h+^ (^y^u>^y^^ 
tfyx^uv^yrj-ji/} *y (y*) 7*yi/-k so 



&8I2 0 0 0-3 1 9 0 5.4 

(^y7 , at , i/>^'j3-^y^ 
1/>^'J3-;H (y£) 7*y u-k ^*p^ 

(#y 7*Pt'u>yy n-;^y^3 1 u>^y 

yx?u>^yp~Jl>} *y (yj?) 7^y^ 
-k s/^o-^+y+j/^y^aei/^yya-**^ 
(y*) 7*yi/-k v*o-x*v*^ {^y^ptr 
u>^y3-wyxfu>^y^-;H (y£)7? 
yu-k ^^p^v+^u^^yy^-M 
y (y*) 7*yu-k s/^pM'v+v 
u>yy 3-*#yx?u>yy 3-^} 
7{"ju-h, ^*p^*v**> {^y^ptru^yy 
3-wy^u>^'j3-iH *y (y$o 7^yu 
-k ;>^p^^v*^ (^y^Pfuyyy^-;^ 
y^^u>^y n-;u^y x?-iy>yyn-;u} *y 
(y*> 7*yu-k 7yju**^#y?"pt*w>y 
yp-jt/^y (yso 7^yu-h, 7»;ju^*^ 
y^'pfu^^y ^ yxf u> yy ( y 
^) 7^yu-h» 7y;w*^y^u>^y= i - 
(^^) 7^yu-h, ry^**s^ {#y^* 

.7^yi/-h, ryit/**^ {^y^ptuvyy^- 
;^y^L/>^y3-;W ^y (y 7^y u- 
K 711***^ (#yypti/>yya^y^ 

7^yi/-h, y^y^+^?j<y^peu>yyn- 
^y (y^) 7*yw-b, y^y;u^+^> {*y?* 
pt*i/>^y^-^yxfu>yy^-jn (y^) 
7i"JU-K -rf * y A*tJ/# !l U> ^'J a-* 
*y (y*) 7^yu-h. >*y***5/ {^y^^ 
u>^y a-ju^yx^u>yy n-;H *y (y^) 
7^yu-h. y^yji/^*5y (^y 7*pfu>^yn 
-jM*y ^^u>^y3-;i/} *y (^*) r^yu- 
>#y^**s/ (#yVpKw>yya-**y^ 
^u>^y3-;i/^yx^u>yyn-;u) ^ey (y 

*) 7^y u-H (fflu, ( } ft©.#y7A*u>y 
y3-;wi7> ^ a«ccw^ u r i^r 4> ^p y ^ tt^c^ 
Dnu-c^rfcj:^. ) &ira)7;v=i**y3j<y (K^»2 
~i 8©7^u>yy3^ ; fib, 7;u+u>^y 

dfya-;l/r*5) (^) 7^J^7*;l/SW 

(0 0 2 0] (DUO. 01 -4fia#D«SH 

5rff5^C«0. 1-3. 5ftS^$5H*^iO<, S 
^>CC»^L<«0. 2-3fia%(D|5iB, 3e>5C5f^U 
<«0. 3-3. 2fig%(D®ffl v Se^»SO<« 
0. 5-3£S^36ffl'C4>£ 0 S/c, #fi* ( I ) ifi 

0. 0 1 iirtiWtt«»&S^ffttofl«ttr» 
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[002 1 ] T)\>3**s#>)**i'T)l'ir\sy>/>)a-- 

~2 sommomtfrmm. sew* l< wtam* 

-2 5©^b*^S, 3 6JC#*l,<tt|S3B&6~2 2 
©^ft*^. 3£W£L<«£5&&8~2 0©£{t 

*ttaWlrr «f 4fc*lcAflFa»lStt*»4 1 4#T?tft 

[002 2] &JR&2^1 8©7;t/*U>**-> F©± 
flflO*.»HKtt2~3 0 0*;Ut?*0. -e-CD^+^TJU+ 
U>S©5 0*;U%«±«^5^3~1 8©^+^>7^ 
+ S6(C^3~l 8©^+->r;U+ 

U>*©ffJJD*^«2-3 0 0 ; €:;U-C*i„ &f?&$t3 
-1 8©^ + ->T^*U>S«^^2-l 8©7JU+ 20 

F©£ftflD**fttc*tOT. 5 0-100* 
;U*©i5IIfl-c*S. A»«ca«afftt©ifi«©te«>«: 
tt. tfiliL<ttOT3-l 8©:**WA'*l/:/*tt 
6 0~1 OOWotDraitft^ S6(CS?3:l,<«7 
0-1 0 0-tJU%©Sgffl-C*0. 3 6K»*l,<«8 0 
~1 0 0*JU%©*5fflT*S. £/c. ^&2~18© 

~1 8©**^7JU*U>a#5 0*;l<%*j»©Ja£, 
«*tt*q* < *^«:2«a»ftt*iBK-S-* C 4 ft 
l>. *Jt. ^ftS^fttCffiigEW/cStXCB, 30 
3~1 8©^^^7;l/+U>S©{#n*^«2~3 0 
0*H.©*5E-c*ip > Sf* 0<B5-2 0 0*;l-©|iSH 
TabO. 3 6(C#$t,<B5~l 0 0 *Jl>©8SBr£> 
*). S6(c»*L-< H5-50CIEH-C**). 3£(ctf 
SL<B10-5 0©S5ffl-C*0 > S6»{C»*0<ttl 
0~3 0©f5H-C*3. 8©^-+^7;l/* 
U>S©ff»n j 6;Pa*J2*S8-CB, ^{CffiSySfftt* 

ffias-rsci^-ctfti*. 

(002 3] &£&3~1 8©7;U+U>t+'>F^D 
gp^ibTtt7'nfu>^+i/K > F. 40 

</V^U>**J/F % l-^r>^*^K. 2-7-f- 
F©<fc 5ft7.fc* l^**^ F*/B<,»*C 4# 
T^S. ff$L<tt|^&3~6©7/l'*U>**'> F 
ttMJfflUS©#*?SU>, 3&«:*J*L<tt. 
3-4©7 , nfU>t+^K > 7*U>**i/Kfll|flJj 
£/!^*©#«fc*)Ji?SU>. &5&&3~1 8©7 
n-*U>**i/FttflD8IJ#4bTB^&3'-l 8 ©7 
JW* U i> F©lffl$ fctt 2 «feUbffll > *> C 4 *i"C 
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7JI/*U>**^F#&J&&3'-1 8 7^*U> 

* * k © i a & tc \t . 2 aw ± 4 X ? U > * > F 4 
fa 3^s^tti©^-rn©jf^-c4>ffli,^c4^r*5. 

*/c. **^7Ji/*u>S4Hcx?u>**->F££W 
(y*) 7i"j;u©4©x^f-jii(ig^8iJ^«: 
:/u 9 *±ictfft]UT i>s c 4 ^s^affti©®^. 
*) 7i"j ;i'K4©x^f jHb©4jStt©|fii±©,^ 

( I ) Bia£fcB2tt«±/BO£C4*s-C$ 
([0 02 4] * y 7^* V ' • 

$;-)i x l -"^>£ 2 3 - 
■^Viry-jU, 1 ->>>sMJv-A % 2 y-Jl> v 
3 — 2-x?)l-l — . 

-/JiA7;l>=!— >l\ zrWfoTfr^-fr, 
•fe=^7Jl/3-;k X7*7*))\s7)\>*~>\>m<DmkWfr 

^OSSSJR^ 3-30 OTS&7.JU =J - V * -/ 

F^S/jU^*-/- 

^P?^7;br3-;l/^(3[)^M^3-407 
2-1 8<D7^^U>^+^KS*2-3 0 0*;HUD 
JWW&JUttOB 0%«±r*47^n+^*'J7JU+ 

(y *) 7*y u-K xh+ix (>-j<»;x^u> 
*)7*'JU-h xh^> {7K»;x^u>^i;n-;i/ 

h % xh+t/ (*'Jxfu>^ij 7'of 
U>^y^-;U (#11) y^L/>yyn-;U) ^ey (y 
^) 7'a#**>#»Jx^U>^iJ 

7*yu—k 7*p#+^ {#yx^u> 

yya-A (#y) 7'Pt"U>yyr3-;l/} 
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;i/ (#y ) ^u>^»J3-jh -ty (y 7*y u 

-K 7*Ptf*:> (#yx*i/>^ya-;t, (*y) 7' 
Ph'u>i/ya-/t, (#y) ^u>^'jn-jH *y 
(ydO 7*yu-F, y F*f#yx*i,>yya- 

(yjr) 7>**> 

yya-;i< (#y) 7'Pt:u>yya-;i,) *y (y 

74; lj U~ K t/F+S' (^'JX^U>^/'J3^ 

(#y) (y£) 7*yu- 

K (#yx^u>yya-A (#y) rfpe 10 

u>^ya-ji, ^?u>^yp-ji/) 
do 7>yu-h, ^>h+^^yx^u>yy p-;i/ 
*y U»7*yu-F» ^> h+^> (#yx^u> 
^yp-;i/ (#y) ^peu>yyp-;H *y (y 
dO 7^'Ju-h, ^>h*s> {>i<yx*u>yya- 
iK#y),^V>^y3-iH *y (>*)7*yi/ 
-h 'OF+i' (^'Jxfi/>^ij3-;b y 
Pt*i/>^ya-;i/ (#y) ^u>^'j3^H *y 

(y£) 7#y w-k ^*v**>#yx*u;>yya 
-;i>*y (y*) 7*yu-k -^*v*^ {#yx* 20 
u>yya-ju (#y) ^pfcfu>yya-;i/} *y 

(y£) 7*y>-F, M^V + i/ (*'jxfu>yy 
3-* (*y) ^u>^ua-*} *y 7* 
iji/-K ^*v+*/ {#yx^w>^ya~^ (# 
y) yp t*u>^y (jfjy) 

*y U*) 7*»;u-F, ^h+S/jpyx^l/ 
>^y3-wy <y 7^y u- h ^f^ 

(#yx^u>^ya-A'(#y) ^pei/>^ya- 

M *y (>ar) 7*yu-h. *o/F+f WJx* 

i/>yya-* (#y) ^u^yya-*}'*^ (y 30 
do 7^y"u-h; ^7>+e> (#yx*u>yya- 
*.(#y) ^pfu>^ya-;u Oj*y) 7*u>yy 
a-jw) *y (y*) 7* y k h*S/#yx 
*u>f ya-A*-/ (ydO 7*»;u-F* 

{#yx*i/>jfy a-;u (#y) 7'pt:u>yy a 
-A} *y (y*) 7*yu-F 1 **F*^ {#yx 
*u>4/ya-A (#y) :/*u>yy a-;U} -*y 
(y*) 7*y u-k tth^is (#yx?u>^y 

a-jl/ <#y) ^PfUi/^ya-;I/ (#y) 7>u> 
y i J3-M *y UdO 7*y u-k y*y*s/# 40 
yx*i/>^ya-;l/*y (ydO 7*yu-F» y^ 
y*>> {#!lx*U>yij3-* (#y) 7'Pb-U>y 
ya-ji/j *y *) 7*y u-F> y^y+-> {* 
yx^u>^ya-^ (#y) ^u^^'J^H * 
y (ydO 7*yu-h s*s*u {#yx*u>y 

ya-;l/ (#y) ^otfU>^y a-* (*y) 7>u 
>yya-;u) *y (ydO 7f yu-F, 9ns*u 
#yx^u>^ya-;U^y (ydO 7^'JU-h, 7 s 

^?^y+^> {#yx^i/>^ya-A (#y) ^pfu 
>^J3^H *y UdO 7^y u-h. -f*y+^ so 
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(tfyx^u^y a-^ (#y) 7>u>^ya- 

^&y (y^) 7^yu-h. 9ns "{*yx* 
i/>yya-*.(#y.) 7'pt 4 u>yya-;i/ (^y) 
^U>^'J3-;H ^ty (yd?) 7^yu-h, f> 

f*yt^yxfu>y'j3H^^ (^*) 7^y 

^>f f *^y^^ '{#yx*i/>^ya-A 
(#y) 7'Pfu>^ya-;u} ^y (y^) 7*yu 
-h, •^>7 r ^y*^ {#yx*u>Vy a-* <# 
y) ^U>^«J3-;H ^ey (y^) 7^yu-b, 
?>9ns*ris (jj<yx^u>yya^i (*y) ^p 
tl/>^l>3-A (^y) ^l>>^ya-;l/) ^ey 
(y^)7^yu-h, Ff*^*'y#«^u>i"J 
.a-;^y (y ^) 7^ y K^*^y*5/ {# 

yx^u>^ya-;u (^y) 7'pfu>^ya-;u) 
*y (y *) 7^y u-h, F^y*^ {#yx#ix 
>^ya-;i/ (*y) ^u>^ya-;b} ^ey (y 
ir)7^yu-h. F9n>*i' {*yx^u>^ya 

(#y) ^Pb'u>^ya-;u (#y) 
ya-;l/} ^y (^*) hyrtfy*^ 
^y x^u>^ya-;^y (y 7£ y h 
yf^y*^ t#yx^v>yya-A (#y) ^p 
t>>^ya-;i/} -=ey (y 7^ y F, hy^ 
^y*^> (^y) r^u>^ 

ya-;i/} ^y (y^) 7^yu-h> Mif^/^^ 
{ipyx?u">4/y a-;v (#y) ^Ptru>yya- 
Jl* (#y) ^?U>^ya-;l/} ^y jr) 7*yi/ 

U>yya-;b (^y) 7*pfU>yya-;b} ^y 

(y*) 7^yu-F, f-F^^y*^ {^yx^u 
>^/ya-ii/ (?i<y) ^u>yya-ji/} -ty (y 

-7*y u- f. > F^r^y+^> (#yxf 
us-* <^y ) ^pfu>yy a-;u (#y) 
>^ya-iH *y (y^) 7^yu-F, ^<>^9n 
y* , t/#yx*u>yya-**y (y^) 7*yu- 
h ^>*f*^y*^ (#y x^u>yy a-;u (# 
y) ^pt'u>^y a-;H ^y (y^) 7^yu- 
h % ^>^f ? ^y + >' {d<yx^u>^ya-;u 
y) ^i/>^V3-;H ^y (y^) 7^yi/-F, 
^>i?7 r ^y+^ (ji<yx?-L/>yy a-;b (^y) 7' 
pfU>^ya-jl/ (,1<y) ^^P>yy a-;l/) *y 
(yd?) 7d?yu-F, ^+^^y+^5i<yx^u> 
yya-ji/*y (yd?) 7^yu-h, ^*V9nirj 
{^yx?*u>^ya-;i/ (#y) ^pt'u>^y 
a-;l/} -ty (y^) 7*yi'-h ^^9ny^ 
(^yx^U>^ya-;l (4<y) ^U>^'Ja- 
;u} -ey (yd?) 7^yu-h, -N+if^y*^ {* 
yx^u>^ya-;l/ (tH'J) ^pt'U>yya-;i/ 

(^y) ^u^ya-ji/j *y (y^) 7*yv- 

h % ^7*d?7 ; ^y + ^^yx?-u>yya-;^y (y 



(9) 



IS 



50 7i";u-K '>>?*f**rv+S''(#'jx?u> 
vv^-ji (#y) ^otri/>yy3-^) *y 

(#y) ^U>^i;3-;H (>$) 7 
£"JU-K ^Z^ftoJ^s {#'Jx? u>^y 3- 

3-;l>} U*) 7>;.;u_|. > tfitfh^^i/ 
#Uifl/>y'Ja-M/' (>£) rt> 'J U- h 
t?*>TU+s*i; (#yx*u>i*y3-> (#y) 7 

P b - U >:*/'; 3 -Jt/} (y£) 7^ij u-J. 10 

Zfij j*t*s {#>)x.?u>#')x-)\, (#y) 
>^V3-;l/} U£) 7*yu-K tfi**?** 
{#Vx.?l>>?') v-fr (#■;) 7*0£U>y 
(#'J) :7>p>*/y3-;l0 *y 7 
*yu-K ^f^y+i/jflyx^u^T/i^-jVe 

U*)T*yu-K yi-fUJf-l/ (#yx*U> 

7i"Ju-K stfjjsdris (#>)x.?uy?>)a- 20 
* (#y) u>^/yn-;u (#-;) 7>u>yy 
-ty (.*£) 7* y i>~ k ->47p-x>h+iy 
#'Jx?-U>y 'j3-;U^y 7>7 tj h, 

3-n- (#y) ^u>^i; 3 -;u} (>£) 7;J ; 
yu-K ">i'a-^=t i y+i/#i;x?u>^y3-ju* 30 
■s U30 Ti";u-h. i/i/n's+v^*/ {#yx* 

b>^'j3-;U (#y) yofU>{/«;3-;U) *y 

>^yn-;u (#y) *y U 

£) 7*yU~h isfU^dryJris {# X? U> i/ 

U3-;u <#y) 7"nf u>y«;3-^ (#y) t>u 
>5"./3-;l<) (yjt) 7471^-1^ 
#'Jx?-u>y >)a-)\,*:s Ti"JV~b, 7 

*s*v*u ($Vx?u>?w-)i (#y) p-pt 

U>yj3-jH *y (>£) 747.; u_ > 7x y^ 40 
•> (#'Jx?u>i/i; 3 -ji, (#■>) ^u>yi; 3 - 
>H *y U40 Tfyiz-F, ^*>+^> Wyx? 
ls>{f<Ja-)\, (#y) ^PfU>y«j3-;l/ (#y) 

^u>^';3-;u} *y t9*jv-y, <> 
5i) 7i/^^+^';x?u>yi;3-A*>' 
r^yu-h. U 7';;!/**^ {tfyx^U^TT- 
ys-;!, (#i|) 7"PfU>^y 3-JU} *y (^4f) 
75"jU-h. (y*) 7'J;l/**J/ (!fi'JxfU>>/ 
yn-rt/ (#y) y^uv^y a-jl) (st) 7 
i"JU-k 5?) 7'JJU^ + -> {#yx^u>yy 50 
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3-ju <4<y) ^ptu>yy 3-;u (jj<y) 

i/V 3-;U} ^) 7 47 tj u_ h^i©7;l/3 + 

^yx^u>^y 3-^ (#y) (£S£&2~18© 
7->U+U>^y ; {BO, 7^*U>^y3-;W0 

5 o^5dy±«x5 1 u>yy3-ji/-c*-5) (^*) 

[0 02 5 ] *Sft ( I I ) « 5 ~9 6 . 9 9MS%0 

~9 5afi%©!5B##£L< . $ecc»$b<tt6 0 
~9 2Mfi%©S5H-C*5. #fi# (II) *J5 

fig%*^. 9 6. 9 9mm%*Mx.z>m£tt+fttm 

[0026] 7;U3+->#y3j-^->7^+ix>yy3- 
yuo^MX>l^b4cjRS(SK«9R 1 -3 0<D7;U*^S. 

3 a 5 fc«>cc«£3g$: 1 ~ 2 0 OMb7WRa©ISH*i» 
£ U < . $ 6{c^!S l-io ©^fh7^S©©HA5Jf 
* b < . 3 P)(c^3S 1 - 3 <Dfflt*X&<DWBim* 
. t<. $e»(Cl -2©^t7K^S*WS0^. ft 

®tGB80&{k**Stff;s 0 < . s 0 < 

|!54-5©|5H©^{t7KSa^W*L.t>. S/c. Cti«E> 

^t^i5rffll^CiWSH,>. Sfc. ^^3 
0 ii(±©^b?KSar«^7KttA5%r ^ -5 fc»«:Riif a 

(0 02 7 ]^^2~1 8©77U*U>^*^K©^ 
^WSn*7l-il!«2~3 0 0*;P-C*»3, ^©t+^7 
;u*u>s©5 o^^JWiw^+^x^u^S-c* 
0> 36fc^+ixx?-u>s©ipi^t»n*;i'S5:{J2-3 

OO^l/f&S. ^*'>x^L/>a«^^(2~l 8© 

7^*w>^+-> K©^¥^#»n*ju»(c>Ff or, 5 0 
-l 0 0*;W*©SaH-c&9. snfciiSitfift©fc«f)«: 
tt. £F£0<tt**^x* U>S«6 0~ 1 0 0*;l/% 
©IfifflTifeO. $6(Cj(fS U< W7 0~1 0 0*;U%© 
©H-C&O. Sf.{cWSL<«8 0~1 0 0*;1/%©S5 
$^.(c5f|;b< «9 0-1 0 0*;U%©S6B 
■C*5. */c. £Sgiii2-l 8©7^*U>^*^P© 

sci*i-c#&i>. Sfc. ftnfciiasStt©|6^©/ctf)«: 

IJ, **i/X?-U>S©i|i:$#ta*^$fctt5~3 0 0* 
7W©©H-C*0, ifSt<«l 0-2 5 0*;U©©H-c 
*0. 3^(cW$L<«2 0-1 5 0 *;U©©ffl-C* 
0. o< 1*2 0-1 0 o*;u©fiSH-c*i. 

**J/x^u>«©ip«J(iaot;H»3&J2*»i-Ctt. 
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*?U>«CMFiW i f»l*A«*»3 0 0*«**l|^ # 

[0 0 2 8 ] «*»3-l 8©7;MrU>**i>FtfJn 
«&4bT«7pei/>*+S'F. :7>u>**S/F\ 
-fVT^U^+i/F, 1 -y-f>^*-> F, 2-7?- 
F©«fc -5 &7JI/* F=£/8<.»£ Ci*i 

3 -4©:^ F. ^U^+S/FfWPft 

*«(,»*©#**)»* W>. *fc. j8R»3^18©7 
ib*U>**5/Kffil0aiS»iUrBK3RK3~l 8©7 
;U* U>3f F©i«* 2 «W±fflO 4C 4 *«T 

■ F*© HMfctt. 2 »>U:*m *©#» 

©»Mtcfcffli»ici*«r#4. «i««/r**i/> 

^ija-AoiXT-jMMHt ( I I ) ttl«±fctt2«a 

/o 0 2 91] *JU^>K*fii* (111)4 ittt. 7 
k>Jjkl&/>5rs 'J ii'KfcJrcxc:*!?.©— flfi^JSS. — 

«. Cti6©l«*fc«'2«W±*fflt>*<:iaWrt 
3. ■fe^hflffcttfife. *;P*^}giHtttfig©[Sj±©ffi*> 
f>B7^';Jbgltect^©-ffl^eUfi. ^ffi£JIfi> 7 
- 9 Aig* jft ttfflUT 5 >*S^£ffll, > S C 4 *W* 

[0 03 0] Vftft (III) «3~9 4. 9 9*fi% 

©MrejHr»*-c±*«-et. ftn/cjsfettm^^iKiis 

-4 9. 9Sfi%©45HWSb<. 3e«C»SL<li 
8-3 8. 8«a%©l6ffl-C$>^. *fc. #S#(l 1 
I ) * 5 3SS%5kjHtej:0'9 4. 9 9 

[003 1 ] ^stci&ur . iHStt ( 1 ) . (II). 
(Ill) feW©#:B# (IV) 40~5 0fifiX*$ 

Atzcttfvzz. ( i v) tbxit, mm 

RO'W«7 s >£&4'©*ISfay#*#>Kgl, Xtt-e 

n*>©si*#j ; wsttmv*)\'#>wimi:$3im ~ 

2 2<H©7;U3-;U<!:©^-7x^-f;k i^iXf ;b ; 
fifca:Fffifty#;U#>88B£e8&& 1 ~2 2 ©7 5 > i 
©"-7 7 5 F\ i^7 5 F ; C.n6©7)l'3-;U-^7 5 
>{C^?S2-4©t+'>7^+U>^l->-3 0 OtJl- 
ft ftl 3 it 7 Jl/ * * * 'J 7 ;U * U > * 'J 3 - A- 4 iflB^ 
iafnf*^^>K^4©^-7x^r;k i^i^r^; 
«KTI^y*;^>lBKtiJaR»2~4©J''J 
fcb<«Cft6©yyp-;U©tt»Q*;M»2~3 0 0© 
jJ<'J7^*U>y | )3-Jl'4©^-7i^7--'l'. fxx. 
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18. 

7-)l ; ■7L/75>S!4^^2-4©^ , J3-Jl'*>L/< 

3-;w©-w»n^^2~3 o o©#'j7 

;M=ix>yy:a-;i<4©^-:7 7$ F : h yx?-u>y 
yv-frV US) 7*yu-F. x?u># 
ya-juy US) 7i"J U-F, ^'J7*pfb>y'j 

(y*) 7i";u-K (#y) x^uv^y 
=i-;M#y) 7"Dfu>y;=i-;i/^ US) 7S'J 
U-F&4© (tf'J) TJV+U>f Ua-AS? US) 
7^yu-ha:^+tf>i?*-*5> US) 7S'JU 
io -h, hM^a-jvyo^h'j US)7Syu- 
f. M;^o-j^>y us) 7syu-F£ 
4©:::tfig US) 7Sy u-F$; Fyx^b>i/'j 
n-jl/i^vu-F. ^''Jx^-UV^'J 3-;Uyvu- F 

&4*© (* y) 7^*u>^y 3-;i/^vu-FS: e 
-jt/x;u**-h us) ry^A>**-h, 2- 

US) 7^yn+t/x^ji/^jp^^-F. 3- U 

if) 7Syp*i'7*PtVl';Ol/**-F» 3- US) 
7Syp+i'-2-t Fcj*'>7'p t'Jl'^;i'*^- F. 

3- US) 7SD P*->-2 -t FP+i'^PfcMt'X 
20 ^ij-^x-^x-f-^, 3 - (^S) 7S 'J P + ^-2 

-b F*P^^^'Pb';l'*+^x;V;F'<>V r x- F. 4- 
(>i')71")D+i'^WJl't4-h, (^f)7 

fy;U75 fv^I/^;p*>®. (^s) 7i"J;i-75 
Fx^x;i/*>®|, 2 -^?-;W7*p^>xju*>K 
(^S) 7^y^73 F. ^5^U>^;l-^>M^4©^ 

isia. 7>*--?Aie&o ; w^7 5>e; (>if) 7* 

y;l/»y?-^. (y^)7i"J^x^;w^ (>S) 7 
^'JJl/H^opK (>50 7i"JJH»7 f ?Jk (-v 
30 f) 7i"J«2-i?Ji"vt^. U*)7*y;u 

gj2 -t FP + ^x^jU. (^fS) 7i";X'K?k FP + 

^7'Ptvu. (^^) 7S y;uKt Fo+i'^^k * 
p f ^w. ( ^ 7 * y ^K'y y 4© 

(pf^) 7^y;l/K4^»l~2 2ffl©7^P-Jl'4 
(Oi^f-^ ; **>\, 7* F©J:^(C^ 

ttfD«^»JWiK>KM4K«tt 1 ~2 2ffl©7 5 >4© 
75FJH:^5 : 'U>. a-^f-^X^U^. t-^F^ 
x>. P -^?jV^^U>&4©b-x;l/^#Sel!I; 1. 

4 - ^S^y^— (j<S) 7^yu— F. 1. 5 
40 — i>*>i>af- (.J*) 7i"J F. 1. 6 

-^+-^>i/5j--jU*y (^S) 7^yp-F^4'©7 
OS) 7i";u-FH: ^St^x 
>. -YV7"U>. 2-^f-^-l. 3-^S^x>. 2 
-Sp^-1. 3-7 , S^x>^c4'©yx>ia; (^ 
S)7SD;W75F. (^S) 7 ^7***7 2 
F. N-^p-JU (^S) TflJ*7 5 F. N. N- 
^^?-;U (^S) 7i";;U7 5 F'j:4'©^liSl07 s F 
JS; (y a») 7i"JPxF y;l/. a-SPP7i"JPx 
F <JJWaE£©7ttfD^7>ai : »B!f-Jk ^'p t + > 
50 Kt'x;l/?i 4*©^tS?flx^ f ; ( ^ S ) 7 * y Jl-© 
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757X*Jk U£) 79V)\'mjt?)l7$sx? 
;k U£) 7*y;u«yy*;U7$ yx*Jk 
*) 7* y;i#^*^7* 7 7*nb\>k 7* 
, ;jb»y^?-^7 5 ^x^;k tf-;ueys;>ttir©^F 

7y;U7;i/p-;k i^yj/yA» U£) 
x-f-;b&£*©7y;i/Sl: ^*;U757x*;u 
50 7* y u- r^©*fi&ft7s y{t^S : y h*^ 

#yx?U>^y KiAx-f^, >J>yx? io 

U>j^y fcfx;l>x— ^K^'Jif 

u>yyn-;u^y (y*> 7.y;i'X-f\>k #yx* 

U>^yn-jV*y 7'J^x-f;l/ t tt£©tf 

x^x-7-;UgclH3:7 , ;;Ux-f-;U3a ; #y*/>?;U!/ 
PW>7'Pf;l/7^vi,^>7$ fb % #y*>j(? 

j^d tt>7 57 T'n t: u>7 ^ 7 u >r ^ k 

(^Pt'l/>7V7L/^7; KB) v *y^y? 
;k>P*^>- (1 ~7'Db^-3~7^ , JU-h) > 20 

*yy^^juj/n*-y->- (i -:/pt:;k-3-^5*£ 
y u-F) . #yj?y**t/p+-0->-e>i- ( l 
Pt*;i/-3 -7*y u-h) . #y^*;u->p*-y-> 

-tfX- ( l.-ypbfjU-3-^dr^y u- h) fc£© 
S/p ^ h*^yx^u>4nj3-jk 

u>yyp-;k y r+^yx^u^y^-^y 
^pfl/>y«j3-;K x h + i/#yx?i/>^ij3- 
ii^y^peu^y p-jk ?'p#*^#yx^u> 
yya-;M*y ^pfu^^ya^iW;^^^ 30 
# y 7Ji/ > 4/ y 3 - i ^ * t> y>$ £ cdx x ?-;u 

fttt&^fcWSCttfr*, CftJ&©18Xtt28fct 

[0 0 3 2] ±IE^©fi6©*Mf* ( I V) B, Sft?tt^" 
.7^«*-«*20MP a 1/1 felTr* 2>»7Ktt#Sft 

(V) ^feCiWSU*, 

[0 0 3 3 ] ttWa^7/-jr-tftf2 0MPa l/, W 
TT*SS7Ktt#fi^ (V) £LTtt, **U>, :/P 
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u>&±*©^x>$l U£) 7 2 V (^ 
*) 7*DA«xf;l// (jijf) 7**))m7*)i>> 

7*y^K^>f;k (^^) 7^y;ns^+ 
yjn?© u*) 7^ 'jibix^fii/i, ^-ir 

xjbx-f^k x^tfxjUx-fMk ^^;Utfx;Px 
-r;^©7^*^trx;ux— f^lB, ftH^xji^o 
txAx^fAJJL BM7y**©7«;*x^f'A>WE 

r^lS^^WSnco^^u^, 7;w*;utfx;ux-f- 

[0 0 3 4 ] (IK ( I I ) RZf ( I I I ) * 

&fc#«#ig£& (K) #. 3 6K»»tt^5^-ir- 
**«2 0MPa l/, fitTP*5«*tt**# (V) *^ 

( 1.) ©tlfcfWWiLTflte, ( I ) **j-*c±t 

[0 0 3 5 ] frfc, S«tt^7.y-*- (Solubility P. 
arameter Value) & \t POLYMER HANDBOOK /4th EDITION 
(JOHN WILEY & SONS, INC.)©V I I ^Solubility Para 
meter Values^©TABLE3©ffl (Efil : ^^WM^^fr^r 

~ via : ) «m.*rs ( i ) 

[0 03 6] 



c5 



A2H 



(1) 



(003 7] frttnti C s. 
(0 03 8] ^4bT^^U> > ■ x^;Ptfx;lx— f 
*. i";jUB^*;KDEfii (J/mo 1 ) . Vffl 
(cmVmo 1 ) . SB (MPa 1 ") 5r«l{C^U 

(0 039] 

can 
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(cm^/mol) 


6 

CMPa 1 ' 2 ) 
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IU 


2B.5 


18.9 
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4310 


13.B 


Ph — 


— - — 


31940 


71.4 






■tuvvv 


113.4 




Lnc— 


— ] — 


*rJ 1U 


cO.J 


15.1 


/*»LJ — 
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— l — 


IU 


1^8 
IJ.D 


— o— 


— | — 




1 A 
J.O 








1 W. 1 


-CH3 


1 


4710 


33.5 






21620 


9514 




CH2= 




4310 


28.5 


18.3 






4310 


-5.5 


-coo- 




18000 


18 


-CH3 


2 




66 


r 




38040 


107 



[0040] *fi# < V) tt. ^gftjg^fe (K) fc» 
LT0. 0 1-3 0M%©«5B-Cmu-St£#-Ct. 
*S<* ( I ) - ( I I I ) ©ftfi£tt©fl±i£ftfci?li 
tt14£f»-5{<:tt0. l~3 0fia%<0®ffl*S!if*L< > 
0. 3-2 0**%©fBffi#5 I, <. 1-10 

[004 1 ] *«M(0*a^«E (A) JIL#{4 
tt. figJt-c ( I ) / ( I I ) / ( I I I ) // ( I 
V) =0 .0 1 -4/5-9 6. 99/94. 99-3 
/0-50. «£U<«0 .1-3. 5/5 0-95/ 
49. 9-5/0-30. $P>lC$f $C< 1*0.2- 
3. 3/60-92/38. 8 -8/0-2 0©I5B-C 
**C4*W*U>. (A) ©£*¥$#** 

«5. 0 0 0-2 0 0. 0 0 0. ff*U<tt 10. 0 0 
0-1 50. 000. S6«C»*L/<{il 0. 0 0 0- 
1 00. 000"C&-5>. Cft6©J&#Jt$£SS¥*5# 

^•tshzjo hflmsn^ff e>ftfti>. 

[004 2] (A) ft»S#8«. tt(ClR£3 

hr. mtf«£^>^iJ*ffli->r©&?BS^ijl#*& 

[0043] mttmt. Hdssr fciMftsc-cbtfft^ 
c i *i-c t . '-ten&ftci&c rffiff s ft zm t lx 
it. &»©<>©*[gffi-Ct1#K:|Sft£Sftft<,>. *©<fc5 
ftiSffliurra. fl&lTLtf* : j<->;U7JU=i-;k x^^u 
r;wa-;v, ^ v^o f;WTJW3-JU&i'©T^3-;u 

IWgti^Wft £©**?• ;VfS; r-feh>. ^^i/x?;i/ 
* h >ft £*©* h ; ft £* 6 ft Z *ft#il 
£^&t>-f# 6ft Z 'J *;W0/B*©*JBtt*» *te 
«fctf&$& 1 -4©[gM7^3-^<t 0 ft*8W>e>3MW: 
ft* iaXtt2«JLh*fflt>*C iWJ U>. 
[ 0 0 4 4 ] *fc. #fi($jg^ (K ) %*JR«WW-C 

s^-raKiso-ctt. #a»zs^f3 (k) (ptcraua 

/WtSAt'ca^ilf ^*ft*«#*i*iB^ft (K) ©ft 
»£tt7 7 7-if#i=.ftircfi^f*©«ff$3Ett©(fiJ±©ffl 



<k) ©-f^-cstta*. m£mm*mz®8ft 

j*jss«:*«»b^iii (k) ©-siJ*<±ji*. s^*& 
»t»o©#«* (K) i&&8mtoK»tatiis&& 

20 £WSC 3 6(C. fi£#©JKJ£§^rt© 

(K) ©£*£tt£f#6ftfc*£f*©«#£;£ 

[0045] n&mhMt 4«so<d r 

*1$tc|R£3ftftt». t©J: *> ftfi£M«}#|£ bTH:. 
■ a y 9 a ft £©*«!*£ ; £BM b** ;77«-2> 

^l/7 , Pft>7 5y>M. 7*/-fV^P-F 'J 
Jl/fti'©7V{b-^ ; ^>'/-f^-{-++J/ F. 7^0 
30 ^;^n'-*+->F. i>jtl"\A FD^-al-^^Ffti*© 

^-**j/F : fti'4^if-5ci*j-ct. cfte©ia 

h y *> a. ffiwm^- h y f a. 
a. eun&m&t h y>A. *ji/A7iWf f t f^- h y 

■?A^^^+^U-F. 7^3^e>Kft<!:©®7C»J; 
a. i/'ji/ >ft i*©7 s >{t^ ; ft £'© l «X« 2 « 

urw. ^©^©^ffiffl-c^^icSBSSft 

-^^^HfJVi^f;!', 1. 8-yy^*^h- 
3. 6-^+^^^. f t *>h , ;^*-;k F5* 

t'^W-SCi^-C*. Cft€)©lfflX«2ffi«± ; &ffl 
50 l»5C£*i-C*4. 
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[0047] m&nma. zhzm&xm, m. 

0-150 •c<D$mPiVfir£t>inZ>. 

[0 048] t©<fc >>lCLZnL > htc*WJl<D&&£# 

fcoatfif^ni. io 
[oo49] #&w©&s£& (a) «. mm^m-c 

•fe^OKSMCDO. 0l~10*S%, #£(,<»0. 

(ci osa%=&jaA6S4^fflur4)«i^tt©M*^^ 

[0050] #5WKD&&-&& (A) £S9Jl]-f Stt&i 

&5t»h^-xK *a*a v 3>i";-h«. — 

3. 3>£ h 1 m'&fcOOHz^ h^fflM. 
*fi&ctt<t OfcrrWi&i,^ HWMfe • HM© 
3 > * y - h £|!ljSt S&ifcM^ #{SM<S 1 0 
0- 1 8 5 kg/m', */H2^>hit= 1 0-7 0, 30 
fit L< tt|i{4*fi 1 2 0- 1 7 5 k g/m*. 7jc/-b 
^>hl:b=2 0~6 SKifiimZtli. 
. [ 0 0 5 1 ] Xs *^M©-fe> > hSMJ«. &*0©-t: 

©ft ; ; 77*u>;ui/jjo$*Av 

U >SS^ ;^?s >xa#>®*av y >i§-&<8} ; # 
y**u>*A*>&£: ^g^l - l 134 1 9 ©in 
< 7 X s 7 y - A;ui/*>K- 7 x /-A- #A A7 A 
•ft KflMHiL &£'©7 5 SZJ\sft>Wh ; ^¥7 - 40 
267705©#n< (a) SX^il/ttf 'J7A*U>^ 
y=i-A*v (y*) 7*yA&x*?-Ajfc{b-&fj£ 

*) 7 i"j ;u®^jt^5i©^a^{*Ro'/x«-e 
©ft> (b) y7A+i/>yyn--A*./ 

U£) 7 i ;;Wx-7 : -jU^b^<!:^7KvH'>ffi<!:© 
*«^SO'/X«-e©ftl7K^fl?^0'/X«-5-©ffi. 

(c) j##£br.-Ky 7A*u>yy =j-a*./ 

* ) 7 'J AX - f A Jfiit^ft £ 'J 7 A* U > ^ y 3 - 

ASHb£$©~7 U ^ z r A £ ©ftfi£ft&tf/3?. 
©£*> 6 £ "fe ^ > h fflftfJtfiJ. Ws^m 2 5 0 so 
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8 1 1 3#©iP< Afifcf}£LT U*) 7* yAK®# 
y7A*u>^y:3-Ax;*?-A£ U*) 7d>yA» 
(ft) £©£«£#. b$#£lt#£©# yx*u> 
y y a -a # y :7n f u > * y a - a jfift^*. c 
£ b rwsowiBiSffiW* sum. 

^fg3BS6 2-2 1 6 950©AP< U*)7*yAgt© 
#yx*u> (7*0 fu» yya-Ax^f-A^nfj 
#yx?u> (^ati/» i/'ja-ji/ty Ujt) 7 
'Jjn-fJK (^*) 7yA*A*>$ (ft) » (^ 
*) 7i"J;Ug( (tt) *^^5^S^ft. »H¥l-2 
2675 7©iD< (^3») 7^yJb®f©*yx?U> 

(yptu» ^y a-;i/x^f >u> (yjf)7y^x 

A*>M (S) . U*) 7i"JJUK (ft) 

#&¥5-3 6 3 77©*n< (^5f)7i";jU 

®©ij<ijifi/> (7'Dfu>) yy 3-jux^f-ju, 

6<*) 7>)**)\<*>m (ft) ftC'ttp- ^jr) 7 

y;u*+i"<>-tf>^A*>K (ft) , (ydf) 7i"J 
AK (ft) fr&tcaaaMrt*. *WM - 1 4 9.0 5 6 
©in<^yx^i/>yy3-;t/*y (j*) r^n- 

^U<tvU-/>® (^) t©«M^*. 4#f»¥5 - 1 7 

05 0 i©iin< u*) 74»y^»©#yx^p>^y 

(^*) 7.y;i<^;v*>K (ft) .. 
(y*) 7i"j^m (ft) . 7;P*>y^-;i/*>' (> 
i?) 7^yu-h. ij<y7ii'*u>^ya-**y 
*) yu-h. ^*«C7 5 .K***r*a. /3- 
^IS«I#S{*Aif)feS«a^*» #g3¥6 - 1 9 1 9 1 
8©in< *yx^u>yy (^ir) tvjh 

-f-;i/, ^yx^u^^y (^^)7i";u 

7*y*» (ft) . (•**) 7';*^a*>h (ft) « 
t,4*p- (^f ) 7y^+^'<>^>^ju*>K 

(ft) *6«t4*a^#. W5-432 8 8©in< 
T;Urj+'»t< 'J 7A* U> y 'J 3 7 'JJH-f 
A£*R7i<vU-f>g!£©*m^<* > ^»tt-€-©tt?J<^M 
^J* fcB-?-©ft, ^HS5 8-3 8 3 8 0©Sfl< *y x 

*i/>^y y;i/x-f Jk Ti/^Si, s 
O' c ft 6 ©#Mtt± SS^fifefe^aft^ 6. & 

^^«^-©ft^fc«^©x^f;k #4^835 9-1 
8 3 38©*P<#y7;l'*U>yy:3-A*y Of) 

7 * y jh&x* T-^^^ai*. ( ^ f ) 7 * y akx^ 
?ju^#ai*. so'cfte.©*fifti^a^pjt6Jrj:*fi 

(W»6«ci*«^». 49MIBB 2-1191 4 7©*n< 
^;W*>^S«:W1 _ '5 (^f) 7i"J^ffiEx^^au f 
iftgfCfc 0 Ctli^WW^^ 
SKl^J ■?•©*£. ^¥6-2 7 1 34 7©iB<7-'l' 

3+i/^y7^*u>^y 3-ju*-/7yji'X-f Ai 

^7K7l^ >K<t©«fi^ft£^jS«:7A^x;US4W 
TS^ y ^+^7JU=f u>Sf«*i©x^f-;Wb®£ 
M. ^¥6-2 9 8 5 5 5 <0jfta < 7A3*i'#!;7A 

* ix > y 3 - j 7 y ^x - f-ji tut*-? b ■< ym 
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i ©ftS£<* i 33m (c#R»«: WT £ 'J * * ~> T JU * 
u>§Sg&i©x*r;Mtj^1^ &£©#y#.M<> 

>h#fft#J©Mfc©<#fflfc^fifcr&*. 

[0 0 5 2 ] ft. cn^D©42^> l-atWWifltfflT 

KII«^©«t»KJ:0-«iJ«|K»»6nttl>*>. #» 
W©Hr^>hWftl»t^©*>>h»^£©E£« 
SJttt5~9 5 : 9 5~5» WSKfctl 0-9 0 : 9 
0~ 1 0©S5fflPrC£>&. 10 
[005 3] HtC. *^6W©-lr> > httA&NK. OTK 

[0054] ( 1 ) *»tt«^74Mt : * 'J 7* 'J 

yvu-f>B( (-J- hy^A) . Td"JAK-vu^>K 
&«£%©:*- h ■> A**©^|Sfp*AjK>Bttl*Dj ; 

#y v-xtt-efti=> ©=>#'; : .x^juzjup-x, 20 

x?-;n»;un-X. t Kp^W ^;Hz;bP-X. t F 

Hz^p-x^cDlN^^tt-fe^P-Xx— f^S : SIS 
^*>^+-y>^>^A % (8-1. 3^*>S(iI 
Mtt. »««ltt©Wn-rtA< . -Jl^iM, *- 
^5 5P>, UP t/)[>t)y\ 5 

m : # y T * y jut 5 K : # y e-;i7Ji-3-jb : r > 
X> ; t->X> y ; T;U=f>M^ h 'J $ 30 

a : -fe-7^> ; ^frttcrs ./s&ft-f ST^y^st© 
3 # y -7 -&o'-e©egiSWt£^. 

[00 5 5] (2) j*#f-xv*s>«>: U*) 7* 
^W®TA+;^©S«ex;W^a<*(D^a^54?. 
[0 0 5^] (3) aJSSiI: ^A3>I. tffra^? h 

e>©. y-f-y^A, *y<?A, ^.-u^a, 

a. 7>*--?A t h >)±it;-)i>7i>&<DMmx 

-X #-7i>h-X -y-yrtP-X +->P-^, 7tf 40 

f-x y#-x. mittii'owii^. —is,, h 
mtt not y 3». xi*-^** b y >&£©* y pt». 

5>»*JUiK>M4*©tt; 7JU*7ynf?§5»>;<i'ft ; 7 
s>® ; £>x>® ; ; ;/y-fey>3s©£ffi 

7-M/3 -Jl/; 75 ^ h >) V ? U >^^*>^), l-fc F" 
>7-h5(^?b>^X*>gi) t yx?u>hy75> 50 
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^> 5? ^ i> *>g!)&o'<: ft e©7 ju* y &m 
7JU*y±^p^©*^*>stRo'-e©5S«* 

[0057] ( 4 ) mmi • (SjiS'J : Mi# A, 
SHKAA-v^a. HM*A-V>»A. MtlvM'QK 

BOitt>)^>o ^mopjm^jv^o Att : i&<b&. ffi 

ttvt/*i'<ym<Dmt® : 5fEB5ffi ; *BWfc* y -f A ; 
*$fty- h y a ; ; **mt& : =m&o***B& 
*;i/^^A^©-fg!JS : 7A*^-A75> : 7A5 1 
; *^i/-5A7A5^- h^y*- h^t. 

[0058] ( 5 ) m^r^rasij : mm. am^y? < 

[0059] < 6 ) mmnmm '■. mrnrnm. cm. 

[0060] (7) ntmjmtsMi*^^^ *? 
7 y cne>©7JU+ i>>**i/ Ffflwtt*. 
[0061] ( 8 ) ?-**ffi8BN : ^ y * y 
>-t^y^^u-h. 7;n^--ii'3^i'K$f2»f*. 

t h-jU-ty-7">U- VAtf h-;uh yal-ux- 
[006 2] <9) ^=t-^7JU-fl'>«tS?aS'J: 

y) ttfifu> (4<y) t^^ofu^ftjif 
©-i<y-t+*>7;i'+u>lffi ; $?x^u>y«> n-;u-^7" 
^x--r^. ^y-f+^x^U^+U-f^x-f-^/, 

jj< y -t* v-xp f u > ^Ax-fJk ^ y sf-t^x 

U>^y=T+^XpfU>2 -x^;l/^*>;ux-f- 
A. 2-1 4©Bi^7Jl'3-Jl'^©^+^x?- 

u>-t+^XPb*u>'f<tj[Hj^© (4<y) =j-+^7;u+ 
yl/x-f-ASI : ij<y+*^XPtP>7-t-Ax-f- 
;k «J<yt+i/x?-u>>'xji/7*x;l'X-f';l/^© 

(*y) -*-=^7>i/*u> (7ju+;1') 7y-Ax-?- 

A5S;2. 4. 7. 9-f-h-7y^A-5-f r ^>- 
4, 7-^5t--A. 2, b-isjt ?-)\>- 3 — 
2. 5-^^-A. 3 1 -X?>-3 --t- 

A^©7H2?U>7A3-;KC7A"t 1 U>-t+*> K=&ft 
JjPS^Stir^-b^lxVx-^JUS: yxfi/>^'ja 
-wu-osi^^K yx^u^yy p-;b-7 i i» y 
;i/Kxx^A. xg=-u->yyp-;uyx7-7y>KiX 
f-;H?© (-J<y) •4- + ^7A+U>flgttKxXr;u« ; 

i; -t + y x 5" u > y tr $ > * y *5 ^ y > 1$ x ^ f 
a. •i<y3f^yx^u>v;ut5'>f-y-4-U'^>Kix 
f-;^© (rt<y) *+*>7;u+u>v;n^f >flifl»®x 
^^Uiffi: #y =f*->XPt:L/»9-jPx--f;HKKy- 
h y^A, ^y+=t ; '>x5f-u>h-r*>ji'7*y-;ux- 

f-MHtt-Y}) o&ma (^y) •t*^7A*b>7A 

*A (7'J-A) i-^^x^^JUtSS.; (*y) 

•<-+^x?-b>^-r7y^y>s?i^r^© (*y) 
-t*->7A+u>7;w+Ay >®x^f;va ; »l<y*+ 
^x^u>^^y^7 5>^© (*y) ^+->7^+u 

>7Jl/+A7 5>ffl: ^y-t+^7A+b>7 5 K^f. 



27 

[006 3] (10) 7*a-AJHWWr. 

[0064] (11)75 FJRMiem : 7* 'J 

[0 06 5] (12) 'J ^Kx^^iU^iaaH : >B5 

b'j7*7k 7 h')«> A* 7*- 

[ 0 0 6 6 ] ( 1 3 ) ^JS5»^?affl : 7*5i-)A 

[006 7] ( 1 4 ) 5/ >; a->3Rtfi?aJW : ^ 

>aS©#y*;w#>'i'a*-y->) > 7A>*al")3-> 

[0068] ( 1 5 ) AE»J : Utilise. ttiD*4t>tt* 
tefflBSKe!. t Fa*!/**-*" 'J >Sf7 F 'J 0 A. v 0 

y fry-fry h abs {y fr^-fr^^T.fr^y 
K) . LAS (jS$R7^+Ji"0-fe'>^^*>K) . Tfr 
#i>zfr**-v> *i;**fx*u>7*+* (7* 

xjl,) x-fvW, #y t+'>x?-U>7^+^ 

x-y-JHWtxxf-jiout*©*. #i;**S/xf' 
u>7^+;i^ (7xx;u) x— ?fr*) >Kxx-f;uXli 

[0 06 9] (1 6) -eo^ffitSttffJ : *9*f<'*> 
7fr 3 -JP-t>^ -f 7 U JU7 >U3 - fr%f ©^H-ftK 6 ~ 3 
0fflO^M^?r : ffr?>Jll)tti^lffi7^3-;k Ttrx 

^ji/7^3 -jwwwwwfc 6~3o mnvnnm-*^ 

tifm& l fifi7;U3-;u, FfisfrJfrt) 7* 
$HWc 6 ~ 3 0 ffl©^)!^?:* t ZlffiJfr*)?* 

x=6W1*S7iU+^7*>-iU. K^;U7 5>3I©# 
^rt{C6~3 0ffl©eS3RJgl^%Wra7 5>. 9*'J> 
g!-^^7 L 7 , ;>l^©^rt^6~3 OfflO^M?-^ 
W1"S*Jl"K>K«C. x*U>5f-*i/ F. 7'DfU>t 
*J/F«ffl)7A'*U>**i'F* 1 o ^tUiftflnS li- 
re* y 7** u>**^F§fgf*S; 7**ji«JU*t 

Wt*-52<i©7xx;l/S*5x-f-;l'^b/t > 7 A** 
i?7 xx;Wx— f JUZb+umBM : &«7x*>£# 
ffir£ti3) :• 7fr*fr7 5 >7fef— h . 7fr*fr b ') * 
?fr7i'*:-V Ai>05 -{ F^C&Si^^M^SifS 

[0070] (i7) mM ■. mm (*) . ran*®* 

[00 7 1 ] (18) mm : ffi56«&, 'J M 

{taws. 

[00 7 2] (19) »tf»ftffi«ffl : * 'J t+W* 
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*jUx.-*)U«: 2-j«*A-2. 4 
;l^©7A'#>i 5 *->l'ffl3?. 
[007 3] (20) flSM*:xh«J>^HR. E« 

[0074] ■€■©{&©<&*[]©-&;< > h jJSJBKlJ (tt) t L* 

a. s/>y-7»f*. ^y>*-7»v». ^*** 
lo »!/*. f ';*t»-A, ->y*t»^> Eff^fws 

©fifJB4>«Jfifcr&3. 
[007 5] 

^74i©<!:T^. 
[0076] M&M 1 

20 «ffTKRI»Sart*«3M»^. ^^h^t 
-c6oss-c»ni»bfc. . ^Lh±2 ^ t. ^ v * y 

3-;t,*y^5»i"J U-b (^PtfU>++^F©W 
ttta*JM8t20f!) 1.41 fl. *Z2 , )*Wt 22.41 <j, 
y-^33.41 q. *5«fct>-JiSH^Stl»Ji 0X3-Jfr^y\- 
^ft>f 0.77 gifi^Ufc*^-?-** 169.1 q 
.&60 c K7 , /t;^-fV^OXh 'JJH.S5 q 
*jg*Lfcjf f^-^WS* 30 q ?r5 OT^-CfigT 

30 -?-©t*. iB$H5lt^i<>'C6Qg[«:iaSt«^l'. 

■ BMt7h y«?A*jffiR-C«t>*PSk. Sfi^^fi 25600 

[0 07 7]$iMll2 

Zto?Llcil7.*Wti®§&K*Z y-;H00.87 q *tt 

Jjll*jt/#23<g) xii.18 q. yxju^v^';^nfu> 
^tix5 : -u>^y3-;i" : t^>f *u u- b (7"pfu 

^«WUB*Jl«3(l) 1.41 q. 22.41 ft 

^ajy-^33.41 q. *iJ:tfaa»JMW£l''C3->** 

7 , h7 , af^>S? 0.77 q^rjg^ Uc "7 -iffiR 169. 

5 q £4 en. &60'iC7VeJWv7*axh y;n. 

55 q *»*»Ufcy *>»-^«» 30 q £5 

jgTL/c. -e©m. iB$fa5i*«i(.>t6oK«ciaa«:»w* 
so l. a^s«;%se3^. ^v^siu *&Jin 



(16) 
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2700 <=> ft 5 *#S>!E©*S£tt 

<2)*f»fc. 

[0078] mmi3 

Al*A|k2HI) ui.18 g. * f 'j 7'p f b y 10 
x*-b>i/y3-ji-*yy$£> y h (ynfl/^ 

ttttl^MRSlH) 1.41 g, > 'JJVK 22.41 ft 

✓ ft *»J:C«m««iJWtur3-^A*^h 

7 - Ptf:fr>& 0.38 g£?g£l,7c*:>V-j&?8 169.5 g 

£4 BffBj. ft^wcrv/tr*-/ y^fni h yjn.55 g 
£$frOfc;<*y-.ii<?a#t 30 g £5 ww*»»r'srr 

®Mb:>- h y -5 A7K?g?K-c4ifnS. ItWi 24300 20 

[007 9] *«W4 

■All-. Sim ?STil4. SBRVAIT&Cf jHC^lS 
*«ifc*/5*llSrj6SS»c > h+i/tfyx^i^d/ 
y 3 -Jl/* Sjt'j/{r*j \>~ h (ifuvttVF ©¥Bj 
FttJIH&JU&2 5ffl) 1 0 6. 07g, ^7 £ 

* * f'J U- V (^p t'U>t+V FCM«JiWlB*A» 

2 4<B. xyu>**j/K©1«W*WD*A»*3fl) 0. 30 
6 9g. ya»*»;;l/Kj<^;l/4. 16g. >*i>y;i/K 
2 2. 0 8g, 7k3 4. 2 lg, 3-j(;W^h^f 

*>« 1.37 *-*ttia&, !wrFKS(6ss.rt*ai 

SB&U ^5R#H»T-C8 0-C*-CJD»Ofc. *(C 
6. 8 7fifi?eaiaKT> : tx'5A*^?K2 2. 3 8g 

■iB5i*«t>r 8 0 •acm.mm bxm&Buz&fmz 
r. 23. 40 o®£££ft*ftffift» 

6 ft S$&Bj|©i|:g£# ( 4 ) £ff fc. 40 

[0 08 0]»JSW5 

•asst. mm »t»4, mvAff&viHjK^a 

ffftI*-'HS2 5®) 1 6 3. 09 K> 

# y ?'p tu>^3 y x? u > $> y 3-ji/* y 

2 4ffl. x*u>:t*i/K©¥$Fftjn*;M&3ffl) 1. 
09g. x^;Hfxjbx-r;H 0. 95g, ^ ^ V 
^Bl 3 4. 8 6g.7fc49. 2 2g, 3->^7']-7' 50 
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aft>K 2. 2 8 g tttii*. JPUTFJcRieSfirt 
£g8H&U M^#HSiTf 6 o-cg-cfti&ofc. ft 

&C6. 8 7®Sx2. 2" {2-jt*)l>-?U 
>7 5 y» 5?;W Fntrvyj ¥Acffigg.3 5 . 2 
2g5r5B$ffl*H^TJSl6Sg|*l(C©TOA:„ ^©&. 1 

«w?i**i.»r e 0 •cicumztmixm£m&Z7c& 
s-tf. 7k®{b^hy>A7}<^-cpH7. o*-c*«io 
T. 2 1, '9oo<o*a^**»a* 

*ft£#26?8©£fi£f* (5) 4»fc. 
[008 n»jtW6 

Uflh ST»4. BJraA*&Cfi«*ft*W 

«tO*A»2 5fi) 1 0 6. 07g, 

# >;/afu> dry a — y x ? u > y y 3 -a* y 
y * 9 y u-. h (t*p fu>tti/ F©¥^tt*J^ 

2 4®. x^U>3j-+i/K©^#Sp^;l-^3fli) 0. 
89g, J^?-U>4. 16g, y*i»y;W« 22. 0 
8gr.7K34. 2 1 g. 3-^A»yh^PW>i 

1. 4 4g*ttji* t «HrF«:s(esart*SBRa» . 

I/. ^#amT-C8 0'C*t?ML/t. 'kt<C6. 8 7 

r8 0 , C.«:iMt*ll»tril^BaS*3aS3tt. 7jcK<b 
^hy^A7k^/B[-cpH7. os-cMnur. amuaj 

^fS 17. 5 0'0©**^#*«»*>6ft4*«W 
©«fi^(* ( 6 ) £f#/c„ 
[0 08 2] »j&0|7 

sait. ama. srF»4. sawA«a^a»iWMi 

ya-^*yy5«^y u-h <x^u>**^F<D¥^ 
fWn*-rt«9 0jB) 8 7. 1 B g, ^yit^^+i/* 

'j 7" p f u > ^ y 3 - j u jj< <) x 5 1 u > tf >) => - )V * j ji 
y U- h (^otl/>^ F©¥^^*^2 
4il t x*U>**^K©¥i$jttm;^W 0. 5 
2g, JZZVJm 12. 25g. 7jc66. 27 g. 
3-^;u*7-F^Pf^>i? 1. 9 2g£{±&# > 9t 

jTFtcsi&ssrt *aaw» ^ . mzmftrv a.o-c 

tVtial&Ltc. ^C3. 6 6S«»SlffiiS7>*xH;A 
*®WL 3 4. 4 1 g 4 5 «WI*»»r JRjCSartKWT t 
tc. %Otk> lNf«9l**«r>"C8 0iCKam*ll»b"C 
S^SJS*%© S*. Tfc&ft* by? A7k^«-C p H 
7. OSTffflLt, tl?imi 5 8. 2 0 0© 

*&-sw*.miip h ft •( 7 ) *» 

7c. 

[0 08 3] »{jiW8 . 

(Mn«JlftOOfl) 8 4. 0 7 g, ^7^^y+i/sF 



31 

y 7' n f u y y i j 3 - ; u * y x ^ u > ^ 3 - j u * y y 

4(@. x?U>**^K©¥^tffllFe.'M&fc3(B) 0. 5 
2 g. A*U>3. 09?, ^*i"JA»'l 1. 81 
g. *63. 92 g. 3-^^7>7"pft>i 
1. 9 2g£ttii#. »irncja&g^£g3tg& 
U &(C3. 6 6 

afi*$lft®7>*-3A7jcjg$3 1 . 4 2g£5KjFRg 
AH? rSjSSSf«9iCjgT L- tc. •€•©?£, 1 B#M? | 

54, 400 <D&mG#?mmfriit£z>*m 
<D&m$w (8) 

[0 08 4] 8«£0I9 

sgn-. aim. ?STii4. mm&A i eRVimmi% 

£(I*fc#?;*S!jj£j&g3§(c y h + i/jft'ji^i/^i/ 

ttJjH*.>M6fc9 0flg) 49. 7 3g, ^h+->#>Jx^u 

¥^*-t;^2 5f) 4 9. 7 3g, 2 0 
istf 'J 7u \d U> y y 3 - y x^ u> y y 3 
y^iJizyu-f- (ypfU^t+V FCD^«3ffJ)n*^ 
»2 4(@. x^ K©¥*3ttJjn ; tJl'8fc3 (!) 

0. 63g, -0?y;l>® 16. 95g v *5 3. 8 
7g. S-^l/tf^h^qt^iS 3. 3 3g£f±j£ 

8 0 'Cg "CJMR Lfc. jfcfc 6.06 gg:«K7 
- Kf A*&$2 2 . 7 6 g * 5 B#Pb1*> WTJRf&gllrttC 
trWt. W lB$fffl3lt^T8 0-CteSg£«| 

PH7. 0 3e-C*fflL,T. gg^^g 18. 0 0 

[oo85] mm i o 

©Sit. am ?@Ti§4. gJ&^At&O'il&iiH&IJSI 

y3-;l,-tyy y u_ |. (x^U>^ + ^K©¥^ 
ttflnt.il/lfc9 0fB) 4 7. 8 5 g. ^hti/iJfJijFU 
>yy3-;U-tyy y j,- j. (x?U>tf*^K© 
¥*WflO*;H&2 5®) 4 7. 8 5g, 40 
5># 'J 7'o f u> ^ y 3 -;t,# y x* u> ^ y 3 -a* 

^*i>yu-h (^Pfu>^-+ix ko^^^^ 

$fc2 4(i. i^U>^*->KCD^*5ttflp*^3ffl) 
0. 63g, X?-U>3. 75g. ^ir^y;UK 1- 
9. 9 3 g. *5 1 . 3 7 g.. S-^Wt'^dW 

>k 3. 31 g^rftji*. mTtcfcimmtm 

4 6aS5da5gK7>*i^A7ki(gig2 5'. 2 6g£5 
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¥*^f-« 1 2. 2 0 0©£M£{*7K&'j£^6&£# 
^©itfi^ft (io) tc. 

[0086] mmi 1 1 

fiKH\ a*m fSTii4. ^«ASSO'ji«^S 

zmztctiv zmfcst&micj v t-jurjU3 -ju 1 
01. 0 6 g *f±jA*. a^Ttcsj^^s^^g^a 

^U. g£^^TT8 0 -C£-Cft]&Uc. ^ h 

t^jHUx^u^^i^-^yyii^y |, (x? 
U>^t^K©^ftfln*J^2 3<1) ill. 8 8 
g. •^7"i»7 f *> + ^^y ^nt'i/^'jxfi/^i/ij 

ttJ0^H»2 4<i. i^U>j(-*-> K©^^*^ 
3(B) 0. 7g. ^jif'J;l/» 22. 4 1g. -{vV 

wji7)\,=i-)\,3 1. e2g, *s&vmm®mt l 

xS-jfrijy-by'uvtynQ. l9g^iB^t?c* 
^•7-jgf^l 6 8. 7 5g £4mm. 
2' t7>/m (2 -yf;l/ypft>75iJ» 
-fKo^u^WKl. 55 g £&frltc4v?'a£Jl 
7JU3-;U?g^3 0 g %5B$ffl*H^TSTLfc„ •£© 
81. 1 Bfra^lg^^-c 8 0 •Clc&a£*t}#b > fi-^jgfc; 
^JSS-tt. -T V7 , DtVU7^3-;l/^g^o. *£;jn 

21.300 <D&m^fcmifrhti:z>*ftw<Dm. 

^(11) iWc 

[0087] mmm 1 2 

figft. aim. ?8iTiS4. H^AgRom^H 
y 3 -jb* >^iri'yu-i>(x^u>^+^ h*©¥«3 

30 ttttl' : e;Hfc2 5(H) 1 0 6. 0 7 g. -s^-f^y^ 

-■!< y 7'p f u > y y 3 -ji/^ y x ? u > y 3 - y 

^if^yu-h (^Df U>**^K©¥:$ttflD*^® 
2 4(8. x^U>^ + '>K©^ttttl J tJl'S!3(@) 0. 
6 9g, y£*y.»U@! 2 2. 0 8g. *3 4. 2 1 
g. Z-jt)\>t>7\-7'UV*l;WL 1. 3 7g*(±ji*. 
a^TtcStEgSrt^r^a^t. §3g#ffl^T-C8 0 

•cgT/jn&Uc ^cfce. 8 7SS3!®^7>- : e-'i; 

A*^fg 2 2. 3 8 g 5 B$fc1;WTj5JE£&Sl*JtC?i8 
TL/c. -5-©^, lfl$M?l#i^^T8 0 'CCCiIfi£*iJ$ 

H7. Og-C^fflUT. fifi¥Kj^fi 2 4. 8 00 
©ftS^(**?g?^'E)'iS*l6W©^fi^i* (1 2) ^ 
J#/c. 

(0 08 8 ) ttKSfiS^l 

Sgit. aim. ?STii4. S^AWte<fc^sa?ft*P 
^d^fctf v mfrjmmcs * ; -;noo.42g^{± 

V6o'CivM^btc. Xics f--+->*yx^ix>>/y 3 

*;HSfc23(!) 98.51g. ^-At^ViJf^Ofl/^ 
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tJX^Uyif'Ja-^y'jt V- V (7'dfl/> 

«jttftI J 6-'HBl3ffl» ) 14.07g, ^ ^i"J 

^y-ji^^igfcJctn - ^iu*^h^oe*>tt 
o. 77 g i/ fr* y v-BSte . & 6 wer 7 
-f v ^fni h 'J JH.55g £^tr > £ s -*ti8BM 

IB5 1 1 »t » 1 60"Ciciag£*iJ# b . § -ti- 

re. y*v-;w4S3cU *4»ii*.*lWfc* h 
»«-ctfwa; aa¥^f*274oo©^s^**^K 

*>6&5it«£S£f* (i ) *»fc. 
[0 0 8 9 ] ib*5S!i^2 

saw-, turn mt»4. wocAtfatxaaw&ai'a 

1WejHR2 5fl) 1 0 6. 07 ?, y 

;W4. 1 6 g, jt *9VbWL 2 2. 0 8g,7j<3 4. 
2 1g. 3-^;V*7h7"Pf^>® 1. 3 7g£ttii 
». JWl^Kfii£!g*rt*a««»L. SHR*H«Tt: 
8 0 *C* "CftflR Uc. 6.87 fiS^SS^T 
~<J2**®m 2. 3 8g€r=£5B#ra*H-t-caS^ISrt 

tcfigTUTc. -e-©^ iB#H?i*M^-c8o-ctcias[* 

-CpH7. 0 
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* o o<d£*£(**SW* (2 ) «& 

fc. 

[0090] 

[*;HuH*Ut 1 ] #&W©&fi£ft (1)^(3) i 

ttrnm^ft ( i ) tweawitaute*****^ 

[009 1] WliKttfflbfcttttilAC;*^**^. 
B. *^#lfa^Jl'h-5>K-fe^>b60 0 g. ffiftfc 

We o o g . ( i ) ~ ( 3 ) io'Jt 

t&ts&tt ( i ) *£tr*2 1 o g-c&s. 

[ 0 0 9 2 3 < * JUOCfriS 1 > * * 

n. 3 o#$. 6 o#a. 9 o^jc-en-eh. B&5 

5mm. 1S3 5 5 mm©4>SRt§I«:*^f * 
[0093] 
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0. 15 


115 

2. 6 


102 

2. 3 


99 

2. 8 


89 
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0. 15 


111 
2. 6 


99 
1. 9 


89 

2. 2 


77 
2. 2 


x&m 




0. 15 


133 
1. 5 


128 

1. 6 


125 
1. O 


118 
1. 3 






. O. 18 


73 
1. 5 


66 

1. 8 


126 
1. O 


55 

1. 3 


Tfcfc«2 


PC 


O- 15 


100 
14. 6 


102 
9. 4 


96 
7. 5 


89 

8. 1 ! 



1 J-twr/hSftictt-r 4ffl»»S*% 

[ 0 0 9 4 ] a 1 ©fe**^. JfcfMFf 1 ©Jt8$c»£f* 
(1 ) fcfflUfc^HuU-Ctt. 5#&©7P-H1B7 3 
mm, iltfS^Sl. 5%T4>9, jitT^SB^fl-iS 
$-CtT^£tf, *;Pii;l/7 0-ffl*«7 3mmiW> 

<D$&B3<DitS£# (1)^(3) 
B. 5 o -<Sfc«fc Cfittr2«Jttt*»W«^« 
( 1 ) ©*§£. 1 5mm, £J?«2. 6 

%. **W©S*^<* (2) 1 1mm, 

*7 2*UI 2.6%, WJ©ft*£# ( 3 ) "CB7 P 
-fill 3 3mm, ^fil . S%t\<*?ht>MttHzji 

[0 0 9 5 ] ( 1 ) - ( 3 ) &m f£ 



•cb. tmm&t < i ) < i ) * i o xt» 
Ai/T^sotc^u-c, *^o«a^* (i) ~ 
(3) r«#ai* ( i ) sixu^Aiyt^ttctK 
mtztmhtiz. mm^fc (i) -cb, 

0%fe«ALt:i^ft:»(c, jllT^fiBiS^*^** 
©O, *©«l,»BI*tt»«:tt«y«^» ( 1 ) 

*ftW<D&M&& (i) ~ 
(3 ) "CB#*f* ( I ) ©#A*# 1 
■C*I6W©*S^* ( 1 ) - < 3 > S*©»#tt*-ttf 

4 c itt < , saisw tt*fi^-rs#M<* ( 1 ) 
[0096] «±oj: ^stK^-cwraat* 
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C£.LC£ *) , ft#ft£^ffi4©{g® £ &#ft * > > h 
atttttl*IB|IIS«caJiRT4 C 4. 
[0097] 

[*a*akih2 ] *§m<ms.G# (4 ) - ( i o ) 
tttmsmtft (i) tttx^timuuc*:^*^*® 

[0098] SaHcflyBLtetW*iJ:cf*^ir*Ed 
tt. Millie h 5> K-fe* > h 8 0 0 g . WSto io 
W0>8 0 0 g. $|8W#S£# (4) - ( 1 0) fcctCX 
tb«&fi£f* ( 1 ) £gtf7fc 2 0 0 * * 
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* [009 9] <*JU2;ut*®C/j&2>*;U£;l/«*;U* 
,p s +-fj--{c 5 fc QflMftKQ "CHS > > h £$£fi£jrc 3 0 

' LTftaiSlU/c. o(,»-c. HtlOfc-fc*jf/U£fig5 5m 
m. 5 Omm©$£RfiI}c*;l/iuU£SS«> v 

ffli Lfc. *&. itff2»«tt. *;Hr ;P5 0 0ml© 
ffiS£i»J5gu £ ;b©gs £ MMfr h mr&S&Z 

[0100] 

[«3] 



OvfSIEEii&E/Jil £1:3011 
E3a^E3^iE3f333S31Illl 

jg^aMgaaLtaaMi 







(mm) 


(vol%) 


1 0.26 
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2. 3 


0. 23 
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3. 3 


0. 29 
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2. 0 


0. 44 
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0. 45 
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2. 3 


0. 41 
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2. 9 


O. 43 
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5. 4 


0. 26 




147 


3. 3 


0. 26 
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2. 4 


0. 29 


O. 01 


168 


1G. 3 


0. 29 


0. 003 


161 


7. 2 


0. 26 


O. 01 


167 


16. a 


lit 


0 r 003 


166 


e. 1 






86 


1. 9 



1 )'b/>hM«lz»r5ISB^JI»% 



[0101] $3®£4U>&Jttm3®ftttAS£tt 
( 1 ) €rfl3Ufc*/l> £;U© 7 o-{I# 8 6 mmTiS© 
Kttt/t. SlMi4~ 1 2 <D:&HIJ®&g&# (4) ~ 
(12) 4ffil,>fc*;l'WtB7 0-i8iJ,i 4 7~1 6 

Ml 3—1 6(C*»^©ita^tt (6 ) ( 1 1 ) (c 
[0 10 2] 

k»^(4)-(6), (12) ©10 



( I ) 4»ALTt,>fti,>Jt§8«£# (2) (cawswr 

*-S^7"^ f'* 'J 7"P £ U> y 'J 3 'J i 

*-U>^>;p-;l, (7"pfU>++^F©¥lft#Sn*^ 
30 &2 4<I, xf-byt+UVtDWmtofriUlkSU) S 
J±tfcH-fi£{* (2) {C*fL-C0. 5*fi%^WnO/cJ:b 
RftSStt ( 2 ) © 1 0 »£%**§?£© 5 0 -cr©^?? 

{C/Ttl/fc. 

[0103] 
C»4) 




[0104] m-^i'&^WnL/cihfMa^ft ( 2 ) © 

Lft#6H«&0| (12) ©$#S?8©&££# (12)© 
mi ( 2 ) £ *} b'PU < ft 0 r i>jfc. $ 6 «£ . iMctt* 

a& (v) zmwcmmm c 1 7 ) — (19) 0$^ 

©£ffi£tt (4) ~ (6) ©*&&?«§ 6 K#BtBjti 
4>ft < ft 9 . ^Ms09 (18). (19) ©*&B;j©±y| 



£<* ( 5 ) , ( 6 ) ©*»»rti0*«jtt& < ®tcfc# 

[0105] 

flJOfttf, 2«jMftt<r^«:(SJIirSCi*i-C*40!) 
x\ ^©tn-Sui/^ro? u - h©3ag£§^tcf# 4 
Ci*sr#4. ttftfcfe^>h#|Jrtt*iJ:E«MBt 
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(54) CEMENT ADDITIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an additive 
capable of effectively decreasing air entrainment and 
having excellent fluidity holding property by containing a 
copolymer obtained by copolymerizing 2 kinds of 
polyalkylene glycol ester monomers, a carboxylic acid 
monomer and other monomers copolymerizable 
therewith in a specific ratio. 

SOLUTION: The cement additive contains the copolymer 
obtained by copolymerizing 0.0-4 wt.% (expressed by % 
hereafter) polyalkylene glycol ester monomer expressed 
by formula I, 5-96.99% polyalkylene glycol ester 
monomer expressed by formula II, 94.99-3% carboxylic 
acid monomer expressed by formula III and 0-50% other 
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monomer polymerizable therewith. As other monomer, one containing 0.01-30 wt.% 
hydrophobic monomer having <20 MPa1/2 solubility parameter to a monomer mixture is 
preferable. In the formula, each of R1 ,4,7 expresses H or methyl group, each of R20 and 
R50 expresses a 2-1 8C oxyalkylene, each of R3,6 is a 1-30C hydrocarbon, each of (m) and 
(n) expresses 2-300 and M expresses H, a 1-2-valent metal, NH4 or an organic amine. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (1) 

[Formula 1] 
R 1 

I 

CH 2 = C (1) 
I 

COO (R 2 0) nR 3 

(However, the inside Rl of a formula expresses hydrogen or a methyl group.) R20 expresses one sort or 
two sorts or more of mixture of the oxy-alkylene machine of carbon numbers 2-18, and more than 50 
mol % of the oxy-alkylene machine is the oxy-alkylene machine of carbon numbers 3-18. When the 
oxy-alkylene machine of carbon numbers 2-1 8 is two or more sorts, even if it has added in the shape of a 
block, you may add in the shape of random. R3 expresses the hydrocarbon group of carbon numbers 1- 
30, and n is the number of average addition mols of an oxy-alkylene machine, and expresses the number 
of 2-300. Polyalkylene glycol-ester monomer (I) shown 0.01 - 4 % of the weight, the following general 
formula (2) 
[Formula 2] 
R 4 

I 

CH 2 -C (2) 
I 

COO (R s O) mR 6 

(However, the inside R4 of a formula expresses hydrogen or a methyl group, and RSO expresses one 
sort or two sorts or more of mixture of the oxy-alkylene machine of carbon numbers 2-18.) When more 
than 50 mol % of the oxy-alkylene machine is an oxy ethylene machine and an oxy-alkylene machine is 
two or more sorts, even if it has added in the shape of a block you may add in the shape of random, and 
R6 expresses the hydrocarbon group of carbon numbers 1-30, and m is the number of average addition 
mols of an oxy-alkylene machine, and expresses the number of 2-300 Polyalkylene glycol-ester 
monomer (II) shown 5 - 96.99 % of the weight, the following general formula (3) 
[Formula 3] 
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R 7 
I 

CH 2 = C (3) 
I 

COOM 

R7 - hydrogen or a methyl group expressing M - hydrogen, univalent metal, and a divalent metal - 
- ammonium or an organic amine is expressed Monomer (IV)0-50% of the weight of others (however, 
the sum total of (I), (II), and (III) (IV) is 100 % of the weight.) in which 94.99 - 3 % of the weight (III) 
of carboxylic-acid monomers shown, these monomers, and copolymerization are possible The cement 
additive which comes to contain the copolymer (A) obtained by carrying out the polymerization of the 
included monomer mixture (K). 

[Claim 2] The above and other monomers (IV) are cement additives according to claim 1 characterized 
by being that in which monomer mixture (K) contains the hydrophobic monomer (V) whose soluble 
parameters delta are 1/2 or less 20MPa(s) 0.01 to 30% of the weight. 

[Claim 3] Cement admixture which comes to contain the cement additive of a publication in an air 
entraining agent and any 1 term of claims 1-2 at least. 

[Claim 4] The manufacture method of a cement additive given in any 1 term of the claims 1-2 performed 
by facing carrying out a polymerization using the above-mentioned monomer mixture (K), and 
supplying a polymerization initiator in monomer mixture (K). 



[Translation done.] 
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